In this study, the method of fluorescence spectroscopy was used to improve the diagnostics and prediction of sepsis, pyo-inflammatory diseases and postpartum endometritis. At the first stage of the study, the researcher explored the fluorescence spectra of dilutions of serum with centrifuged and non-centrifuged bacterial culture (6-day crop sugar broth with Staphylococcus aureus), distilled water, 20% albumin and sugar broth. The focus was on the influence of treatment, including infusion therapy, on the fluorescence spectral characteristics of a patient's serum. At the second stage, the method of fluorescence spectroscopy was used for the diagnosis of sepsis in vivo. At the third stage, the analyst scrutinized the peculiarities of pregnancy, childbirth, and the postpartum period (totally, 40 parameters) in patients with postpartum pyo-inflammatory diseases and in the control group. likely to be caused by drug-resistant pathogens.
Introduction
Despite an in-depth attention to the global epidemiological problem of sepsis, it has not been fully resolved yet. The focus has been on the selection of effective antibiotic regimens and other aspects of treatment. At the same time, the microscopic mechanisms of the aetiology and pathogenesis of sepsis have not been debated satisfactorily. It develops in over 30 million people annually and kills over 6 million out of them [1] . The prevalence of sepsis is the highest in lowand middle-income countries. Every year 3 million newborns and 1.2 million children suffer from sepsis [2] . Three out of ten deaths from neonatal sepsis are How to cite this paper: Oatapiuk, L. 
Literature Review
Due to the great significance of the sepsis problem, world congresses are dedi- systolic blood pressure less than 100 mm of mercury and respiratory rate greater than 22 per minute. However, the problem of sepsis still remains relevant and has not been resolved. Simple qSOFA criteria help to identify patients with suspected sepsis, but they don't offer effective diagnosis, including that at the preclinical level, and more effective treatment.
It should be noted that in the presence of pyo-inflammatory diseases, including sepsis, there is a blockage of serum albumin molecules by the products of bacterial metabolism, which leads to a significant decrease in the number of complete albumin molecules capable of performing their transport functions in the human body [8] [9] . The very increase in the number of inferior albumin molecules leads to an increase in the severity of the disease. Unfortunately, the aforementioned was beyond sepsis experts' attention. It suggests the need for intensive infusion therapy for patients with sepsis with a 20% solution of albumin.
This process will help to replenish the body with complete albumin. It is an important pathogenetic component of treatment that, in combination with antibiotic therapy, can significantly increase its effectiveness.
Thus, the use of fluorescence spectroscopy enables the diagnostics of pyo-inflammatory diseases and sepsis, including those at their early stages, as well as controls the whole treatment process.
Therefore, the purpose of this paper is to build a diagnostic and therapeutic model of sepsis, based on the pathogenetic concept of the development of this pathology.
Data and Methodology

Data Source
The 
Research Results
In the study, MFS was used to improve the diagnosis and prognosis of pyo-inflammatory diseases. Fluorescence spectra (FS) were investigated via the can be detected only with the help of MFS. Initially, these changes are accompanied by a decrease in the fluorescence intensity, and subsequently, a long-wave "septic peak" is formed. These changes are a negative prognostic sign. If the long-wave shift is greater and the "septic peak" is higher, the prognosis is worse for patients. In particularly critical cases, the major peak caused by complete albumin is reduced to minimum, and the patient has only a "septic peak" in the long-wave area. Then there is a risk of even exitus letalis. At the same time, as L. Ostapiuk International Journal of Clinical Medicine patients improve, changes in the spectral-fluorescence characteristics of BS occur in reverse order: there is an increase in the fluorescence intensity of the main peak, and the "septic peak" gradually shifts into the short-wave region and gradually disappears.
In the first phase of the study, the dilutions of BS by non-centrifuged and centrifuged bacterial culture (6-day sowing on the Staphylococcus aureus sugar broth), distilled water, 20% donor albumin, and sugar broth were studied. The problem of the influence of therapeutic measures, in particular infusion therapy, on the spectral-fluorescence characteristics of BS patients was also discussed [10] .
The dilution of BS with 20% donor albumin leads in the cases of low concentrations to the slight shift of λ max and a slight increase of the intensity; at high concentrations, Іf and λ max are virtually unchanged. These results are actually consistent with the spectral characteristics of a 20% donor albumin solution. We focused on the study of spectral-fluorescence features of the pathognomic pathogenic for sepsis pathological constellation serum + bacterium − the phenomenon of bacteremia. To assure the validity of our assertions, we created the fluorescence-spectral model of sepsis in vitro by breeding BS by non-centrifuged (NCF) and centrifuged (CF) bacterial culture of bacteria [10] . In the in vitro studies, the FS of 11 dilutions of serum by NCF and CF cultures of bacteria [10] were measured for two similar experimental series of dilutions with concentrations starting from 100% of the standard serum down to the pure bacterial cultures (NCF/CF, respectively) with an experimental step of 10% dilution. It has been proven that starting with 10% of bacterial culture content in BS (proportions that are appropriate to the clinical model of sepsis), there appeared in vivo shifting by 7 -10 nm in the long-wave region that is typical for sepsis ( Figure 1 , Table 1 , Table 2 ). It should be noted that the changes of FS of BS in the dilution of NCF and CF of bacteria have a specific character and form the basis for the development of MFS for the early diagnosis of sepsis by studying the spectral-fluorescent model of sepsis in vivo.
At the second stage, MFS was used for diagnosing sepsis in vivo for patients with inflammatory diseases, sepsis and patients with burn injury [11] . In the study of the spectral-fluorescence characteristics of BS in patients with purulent-septic complications, two probable qualitatively significant tendencies were recorded, namely: the shift of fluorescence band maxima for patients with pre-septic pathology and sepsis in long-wave region and a significant reduction in their intensities (maximum up to 70% -80%) of the donor unit. Both vectors of change had no correlation with the standard laboratory-biochemical parameters of conventional control of these patients, but correlated properly with the integrated clinical criteria for the severity of the patient's condition and the phenomenon of verified bacteraemia [12] . It should be noted that the revealed changes in the spectral-fluorescence characteristics of BS in patients with sepsis in most cases were preclinical in nature: they were usually recorded 24 -48 [14] . At the same time, the structure of the excitation spectra of the fluorescence of donors and patients with sepsis is generally similar, but the patient's intensity of the excitation spectra is much lower than that of the donor.
Interesting are the results of the study of FS of BS in patients with pyo-inflammatory diseases. At first, we will present and discuss the results of individual, most revealing studies, in particular, of serial examinations of three patients with sepsis, for whom the dynamics of FS in different pathogenetic scenarios at different stages of the disease are studied. Figure 3 Figure   3 , Table 3 ).
Undoubtedly, the considerable increase in the fluorescence band intensity of its BS mentioned above was connected with the decrease in septic symptoms.
Our in vitro studies of the spectral-fluorescence characteristics of standard International Journal of Clinical Medicine dilutions of the donor BS with distilled water (Figure 4 , Table 4 ) clearly con- the donor BS was revealed 2.5 months later after her leaving hospital. Thus, according to our studies of the BS of the above-mentioned patient, the decrease in the intensity and the shift of the fluorescence band take place due to the presence of an advanced septic process and correlates with the integral indicators of the severity of the clinical condition and bacteremia. The dynamics of changes in the FS of the BS objectively reflect the course of sepsis and correlate with the effectiveness of therapeutic tactics. Remarkable was also the results of the study of the FS of BS of another person with severe sepsis, who was treated at Lviv's city clinical emergency hospital. The major difference between these two cases is that, due to the timely hospitalization and early surgical elimination of the source of the infection, the septic process was considerably lower that was much reflected in the dynamics of changes in the spectral fluorescence ( Figure 5 , Table 5 ). International Journal of Clinical Medicine Noteworthy are the results of studies of the spectral-fluorescence characteristics of BS in patient with sepsis and diabetes ( Figure 6 , Table 6 ). Figure 7 presents the results of a study of the FS of the BS of a woman 60 with PE, which was hospitalized in the gynaecological department on the 13th day of the postpartum period. This patient had a gynaecological disease (cervix erosion), and an episiotomy was performed during the labour. In the postpartum period, mild anaemia and 3rd-degree vaginal cleanliness were revealed. The ultrasound diagnostics also showed an anomaly of uterine development with enlarged cavity with hyperechogenic content. Three blood samples were taken to see the dynamics. The fluorescence intensity of BS was slightly decreased for the second sample (curve 60'). She had some complaints (general weakness, fever up to 39.5˚C). At that time, the vacuum aspiration of the walls of the uterine cavity was performed for therapeutic purposes. As a result, the patient's condition improved (curve 60''), and subsequently, she left for home in a satisfactory condition.
Quite interesting are the results of the study of the FS of the BS of the woman after labour, depicted in Figure 8 . This patient was treated mycoplasmosis and extragenital pathology (chronic bronchitis). There was the threat of a premature childbirth at the 32 nd week of her pregnancy. There was a 1 st -degree rupture of the cervix during the delivery. During the analysis of vaginal output, bacterial vaginosis was detected. Complaints, i.e. the lower abdominal pain and fever up to 38˚C in the patient, appeared on the 23rd day of the postpartum period. Patient 61 was admitted to the gynaecological department on the 24 days of her postpartum period. After the vacuum aspiration of the uterine cavity walls on 02 February 2015, the endometrial histological study revealed endometritis [16] [17]. Within four days, there took place a decrease in the fluorescence intensity of the BS of the patient from 0.56 r.u. (curve 61) to 0.53 (curve 61') followed by the normalization of its condition as a result of effective antibiotic therapy (curves 61'' and 61'''). As a result, we observed a positive dynamics of changes in the spectral-fluorescence characteristics of Patient 61's BS, which reflects the dynamics of the healing process.
After manual vacuum aspiration during the next two days, there was a decrease in the fluorescence intensity of the BS from 0.56 ppm. (curve 61) to 0.53 (curve 61') followed by its normalization as a result of effective antibiotic therapy (curves 61' and 61'''). Thus, we recorded the positive dynamics of the change in the spectral-fluorescence characteristics of the BS of Patient 61, which qualitatively reproduces the scenario of recovery of the patient for sepsis (curves 1', 3', 4').
Quite informative are the results of the study of the spectral-fluorescence characteristics of the BS of another woman with endometritis after the childbirth, International Journal of Clinical Medicine shown in Figure 9 and Table 9 . She had a complicated somatic anamnesis (transferred pleurisy in 2013, urolithiasis), chronic adnexitis. In childbirth, the anhydrous period duration was 6 hours 30 minutes. In the postpartum period, anemia, proteinuria, 3 rd -degree purity of the vagina and the expansion of the uterine cavity according to ultrasound were revealed.
After the manual vacuum aspiration of the walls of the cavity of the uterus of Patient 62, antibacterial and uterotonic therapy was performed. We investigated the FS of the BS as of 15 July 2015 and revealed a significant decrease in the fluorescence intensity to 0.35 r.u. and a noticeable long-wave shift of its band (curve 62). In the following experiment, a marked increase of Іf of BS of this patient was recorded up to 0.6 r.u. and the shift into the shortwave region (see curve 62') was fixed. The results of the FS of BS are also present in the picture (see 1', 3', 4', Figure 3 ). Figure 10 and Table 10 present the FS of the BS of two more women with postpartum endometritis. It should be noted that the growth of Іf of Patient 69 from 0.59 r.u. (curve 69) to 0.96 r.u. (curve 69') correlates with the improvement of her condition during treatment. In the initial study of the FS of the BS of Patient 70 revealed a considerable decrease of Іf of BS (curve 70). After the vacuum aspiration on 20 February 2014 and the following treatment, the patient's condition improved significantly. This is evidenced by the results of the study of the FS of her BS (curve 70').
This makes it possible on the basis of the detailed information on the spectral-fluorescence parameters of the BS of patients to prescribe them effective treatment on time and to preserve the reproductive health of women in International Journal of Clinical Medicine 
Conclusions
1) It has been established that the bacterial culture dilution of BS, starting with 20% of the content of centrifuged or non-centrifuged cultures of bacterial culture in serum, makes possible the in vitro reproduction of proportions consistent with the clinical model of sepsis in vivo. A decrease in the fluorescence intensity of BS dilutions by over 30% and a long-wave shift of the FS maximum of over 10 nm were detected.
2) A method for diagnosing sepsis and pyo-inflammatory diseases is first proposed. Three plausible scenarios for sepsis were identified. It has been shown that the structure of FS BS is an effective marker of the severity of the disease, which can assess quickly and qualitatively the threat of critical purulent-septic complications as well as monitor the treatment process.
3) The spectral-fluorescence characteristics of BS in childbirth with PE were under study. International Journal of Clinical Medicine Fluorescence spectroscopy makes it possible to perform diagnostics at the preclinical stage, to assess quickly and qualitatively the threat of critical purulent-septic complications and to monitor the treatment process. The spectral-fluorescence characteristics of BS are found to be reliable markers for the diagnosis of pyo-inflammatory diseases in obstetric and gynaecological practices.
The study of their dynamics enables them to prescribe the effective treatment on time and to prevent the development of obstetric sepsis.
4)
In pyo-inflammatory diseases, including sepsis, there may happen the blockage of albumin molecules by the products of bacterial metabolism, which leads to a significant decrease in their ability to perform transport functions. The infusion therapy with a 20% solution of albumin will help to replenish patients' body with complete albumin. It is an important component of pathogenetic treatment that, along with antibiotic therapy, can significantly increase its effectiveness. The method of fluorescence spectroscopy will effectively monitor the treatment process.
